Phytochemical studies have revealed that Viburnum species mainly contained triterpenoids, 1, 2) iridoids, 3) vibsanetype diterpenes, 4, 5) lignans, 6) and phenolic glycosides.
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H-NMR and heteronuclear single quantum coherence (HSQC) spectra also confirmed the observations in the 13 C-NMR spectrum. The 13 C-and 1 H-NMR spectroscopic data accounted for all the hydrogens except for two ones, indicating the presence of two free hydroxyls. Apart from one degree of unsaturation from the double bond, the remaining five ones in 1 were assumed to be the presence of five rings. Considering the characteristic of 13 C-and 1 H-NMR data, 1 was ascribed to be derivate of oleanene triterpenoids. The double bond was located between C-12 and C-13 because H-15, H-18, and H-19 showed the heteronuclear multiple bond connectivity (HMBC) correlations with the olefinic quaternary carbon (d C 151.5, C-13). The HMBC correlations from H-9 and H-18 to the olefinic methine (d C 119.2, C-12) further confirmed the location of the double bond. The methoxy group exhibited HMBC correlation with C-11 identified by the hydrogen spin system of H-11/H-12 from (COSY) spectrum, suggesting that methoxy group was attached at C-11 doubtlessly. In turn, one hydroxyl group was deduced to be linked to C-3 as a hydrogen on oxygen bearing carbon at d H 3.72 (dd, Jϭ6.0, 14.5 Hz) showed the HMBC correlations with C-2, C-4, C-5, and C-23. The other hydroxyl, however, was assigned to C-1 due to the hydrogen spin system of H-3/H-2/H-1 obtained from the 1 H-1 H COSY spectrum as well as the HMBC correlations from H-1 (d H 4.36) to C-2, C-3, C-10, and C-25 (Fig. 1) . Therefore, the planar structure of 1 was unambiguously established. The relative configuration of 1 was determined by the analysis of rotating frame Overhauser enhancement spectroscopy (ROESY) spectrum and coupling constants. H-3 was assigned as the a-orientation inferred from the large H-3 coupling constants (6.0, 14.5 Hz). H-1 appeared as a broad singlet. This suggested that the H-1 was in the b-orientation, which can be confirmed by the ROESY correlation of H-1/Me-25. In addition, the ROESY correlations of H-9/OMe, H-9/Me-27, and H-11/Me-26 suggested that OCH 3 was in the a-configuration. Accordingly, 1 was elucidated as 1a,3b-dihydroxy-11a-methoxy-olean-12-ene. The NMR data of 2 showed many similarities to those of 1. The remarkable differences were the absent from one methine (C-9), methoxy group, and one oxygenated methine (C-11) in 1 and the presence of two olefinic carbons consisting of a double bond in 2. On the basis of those observations, it was reasonable to conclude that a molecule of MeOH was eliminated from 1, while a pair of double bond was formed between C-9 and C-11 instead, leading to the presence of two vinyl hydrogen signals as an AB pair of doublets in the 1 H-NMR. 2D-NMR experiments further verified the speculation. The orientations of H-1 and H-3 in 2 were the same as those of 1 since they presented similar chemical shifts (C-1, C-3) and coupling constants (H-1, H-3). 2 was established as 1a,3b-dihydroxy-olean-9(11),12-diene.
Compound 3, colorless oil, was assigned a molecular formula of C 26 H-NMR data of 3 almost imitated those of vibsanol A.
8) The only difference was the presence of the methoxy group in 3, suggesting that one hydroxyl group in vibsanol A was replaced by the methoxy group in 3. The HMBC correlation of methoxy group with C-15 (d C 74.8) suggested that methoxy group was affirmatively attached at C-15. The relative stereochemistry of 3 was inferred to be consistent with that of vibsanol A based on the side by side comparisons of chemical shifts and coupling constants.
8) Therefore, compound 3 was elucidated as 15-Omethyl-vibsanol A.
Cytotoxicity of compounds 1-10 were evaluated against HL-60, SMMC-7721, A-549, SK-BR-3, and PANC-1 knubbly cells. Among the ten compounds, 3 showed the most potent cytotoxicity against the tested cell lines with IC 50 ranging 1.0 to 8.4 mM. It is worthy noting that 3 exerted potent cytotoxicity against HL-60, SK-BR-3, and PANC-1 cell lines, presenting IC 50 1.1, 1.0, and 2.0 mM, respectively. In addition, compounds 2, 4, 5, 9, and 10 demonstrated weak cytotoxicity against all the tested cell lines except for 4 showing non-cy- 1, 6, 7 , and 8 were inactive.
Experimental
General Procedure Optical rotation was measured on a Horiba SEPA-300 polarimeter. IR spectra were obtained with a Tensor 27 FT-IR spectrometer with KBr pellets. UV data were measured on a UV 210A spectrometer. The 1 H-, 13 C-, and 2D-NMR spectra were recorded on Bruker AV-400 or DRX-500 spectrometers at room temperature (d in ppm, J in Hz). Mass spectra were carried out on a VG Auto spec-3000 spectrometer or on a Extraction and Isolation The dried and powdered leaves of V. chingii (4.5 kg) were extracted with Me 2 CO (3ϫ15 l, 3 d, each) at room temperature. The extract was evaporated to dryness under reduced pressure to obtain a residue (600 g). The residue was suspended in water (1200 ml) and then extracted with ethyl acetate (3ϫ2.4 l). The ethyl acetate extract (232 g) was subjected to silica gel column chromatography eluted with gradient petroleum ether-Me 2 CO (10 : 0, 9 : 1, 8 : 2, 7 : 3, 6 : 4, 0 : 10) to yield fractions 1-6. Fraction 3 (19.2 g) was further purified by silica gel column chromatography using petroleum ether-Me 2 CO (8 : 2) as eluents to provide subfractions 3.1-3.5. Subfraction 3.2 (4.1 g) was subjected to Sephadex LH-20 (CHCl 3 -MeOH 1 : 1) and then further purified by silica gel column chromatography eluted with CHCl 3 -Me 2 CO (100 : 1) to yield compounds 1 (7 mg), 2 (25 mg), 5 (10 mg), and 6 (8 mg). Subfraction 3.3 (3.6 g) was separated by silica gel column chromatography eluted with petroleum ether-Me 2 CO (7 : 3) followed by RP18 (MeOH-H Compound ( , H-18b), 1.25 (3H, s, Me-19), 1.00 (3H, s, Me-20 , 481.2356). Cytotoxicity Assay Cytotoxicity of compounds 1-10 against HL-60, SMMC-7721, A-549, SK-BR-3, and PANC-1 cell lines was determined using the methyl thiazol tetrazalium (MTT) method with minor modifications. [16] [17] [18] Cells were seeded in 96-well plates 24 h before treatment and continuously exposed to different concentrations of compounds (0.064, 0.32, 1.6, 8, 40 mM). After 48 h, 20 ml of MTT, 5 mg/ml solution were added to each well, which were incubated for another 4 h at 37°C. Then 100 ml resolving buffer (20% sodium dodecyl sulfate (SDS), 50% N,N-dimethylformamide (DMF)) was added to each well. After 12 h incubation at 37°C, the optical density (OD) value of each well was read at 595 nm with a plate reader. All assays were carried out in triplicate and cis-platinum was used as positive control. Control wells, treated with dimethyl sulfoxide (DMSO) alone, were included in all the experiments: growth inhibition (%)ϭ (OD control ϪOD treated )/OD control ϫ100. The cytotoxicity of compounds on tumor cells was expressed as IC 50 values (the drug concentration reducing by 50% the absorbance in treated cells, with respect to untreated cells) calculated by Reed and Muench's method. 19) 
